(RECEIVED FOR PUBLICATION MARCH 17, 1961) Since hypophosphatasia was first described (Rathbun, 1948) , other cases which have been recognized have raised the possibility that this defect of alkaline phosphatase is an inherited inborn error of metabolism. Schneider and Corcoran (1950) first suggested that this was an inherited disorder when two cases were found in one family, and this was corroborated by Sobel, Clark, Fox and Robinow (1953) . McCance, Fairweather, Barrett and Morrison (1956) demonstrated reduced levels of serum alkaline phosphatase in three generations of one family, suggesting that this was a recessively inherited disorder in which the heterozygous state could be demonstrated by measuring the serum alkaline phosphatase or the phosphoethanolamine in the urine of carriers of the trait. Fraser (1957) then reviewed the literature and pointed out that 26% of reported siblings were affected: the expected incidence of a recessive characteristic. Kretchmer, Stone and Bauer (1958) tried unsuccessfully to identify heterozygous carriers by studies of alkaline phosphatase in leucocytes. Most recently, Harris and Robson (1959) have reported a study of 381 relatives of known cases by urinary chromatograms for phosphoethanolamine, demonstrating a manifestation rate of 0 58 with this method. Because of the importance in genetic counselling, it was felt worthwhile to study the family of two cases which have been under observation since 1954 and reported, in part, by Rathbun (1959) .
The aim of the study was to determine, if possible, the definitive level of serum alkaline phosphatase indicative of the carrier state and the incidence of the carrier state in 30 relatives in three generations.
Material and Method
Serum alkaline phosphatase was measured using a modification of the method of Taussky and Shorr (1953 Method. Start with enough tubes (12 x 100 mm.) to take a water blank, two phosphorus standards and four tubes for each serum sample (two of these will be for incubated and two for non-incubated serum). Into each tube measure 1 ml. substrate solution and place all the tubes in 370 C. water bath for five minutes. To two of the tubes add 0-1 ml. serum, mix well, close with 'Parafilm' and return to the 370 C. water bath for exactly 60 minutes. After one hour, the tubes are placed in an ice bath for five minutes, during which time 0 5 ml. of 35% TCA solution is added to each tube; mix well. The tubes are removed and placed at room temperature for five minutes, during which time 0 1 ml. water, standard phosphate working solution and serum are added, respectively, to the remaining tubes; mix well. Stern (1947) has shown that females have lower values than males and the results were therefore separated into sex groups. Table 1 shows the results obtained in the male relatives of the known cases, while Table 2 shows the results of the female relatives. Table 3 gives the results of the examination of the siblings and Fig. 1 illustrates the family pedigree where heterozygous carriers were considered to be all persons with levels of serum alkaline phosphatase below 2 0 Bodanski units, regardless of sex. (Snedecor, 1946 ) the difference is significant (Table 5) . Hence it appears feasible to separate the carriers by this method. As the father (R.B.) had a level of I 9 B.U. and the mother (B) had a level of 1 7 B.U., it is reasonable to state that the heterozygous carrier level in the male and female exists at levels at, and below, 1 S.D. of the normal mean. These figures suggest that a level below 2 Bodanski units of serum alkaline phosphatase is indicative of the heterozygous carrier state for at this level 50% of the examined aunts, uncles and parents are shown to be carriers; this is the expected incidence. This level will include, however, about 15% of normal persons owing to the overlapping of the normals with heterozygous carriers. Further careful studies may allow a more precise evaluation.
It has been our experience that the assay of serum alkaline phosphatase is plagued with many difficulties, and if the technique is not well controlled the results may be valueless. Unfortunately, in the literature, there are a wide variety of methods of determining the serum alkaline phosphatase. The results of one observer cannot be compared directly with those of another because of different methods used, even though these results are qualitatively similar. This has produced chaos in this field.
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